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(54) Information data recording and reproducing apparatus and methods 



(57) Editing data showing the parts of stock data 
contained in audio and/or video data obtained as a result 
of editing is output from an editing device (50) to a con- 
trol system (10) . The control system (10) generates re- 
cording region data for reproduction showing the record- 
ing regions occupied by the parts of the stock data in 
the recording medium of a hard disc array (30) in ad- 
vance based on the received editing data and recording 



region data showing the recording regions occupied by 
the stock data having parts to be contained in the edited 
audio and/or video data in the recording medium of the 
hard disc array (30). The parts of the stock data are re- 
produced from the hard disc array (30) based on this 
recording region data for reproduction, and audio and/ 
or video data having the same content as that of the ed- 
ited audio and/or video data is reproduced by a repro- 
ducing system (40). 
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Description 

The present invention relates to information data re- 
cording and reproducing apparatus and methods, suit- 
able for recording information data such as audio and/ 
or video data in a randomly accessible recording medi- 
um such as a hard disc, and for reproducing the record- 
ed data. 

In recent years, a hard disc array comprising a large 
number of large capacity hard disc devices connected 
together, having a combined recording capacity of sev- 
eral tens to several hundreds of gigabytes (GB), and 
able to perform random access has been put into prac- 
tical use. 

This hard disc array is suited for the recording of 
data having a very large amount of data such as audio 
data and video data or one of the same (audio and/or 
video data) and is particularly suitable for use as the re- 
cording and reproducing apparatus for an editing appa- 
ratus due to the characteristic that it can reproduce any 
audio and/or video data with a short access time. 

However, when the edited audio and/or video data 
is recorded again in the hard disc array in which the au- 
dio and/or video data covered by the editing (stock data) 
is recorded, the audio and/or video data having the 
same content is recorded in an overlapping manner, the 
recording capacity of the hard disc array becomes wast- 
ed, and there is a possibility that it will not be possible 
to perform editing of audio and/or video data spanning 
a long period of time. 

According to a first aspect of the present invention 
there is provided an information data recording and re- 
producing apparatus comprising: an information data 
recording means for recording a plurality of series of in- 
formation data in a randomly accessible recording me- 
dium, a first recording region generating means for gen- 
erating first recording region data showing the recording 
regions occupied by the plurality of series of information 
data in the recording medium, and a combination repro- 
ducing means for reproducing by combination as partial 
data part or all of the information data of the stock data 
recorded in the recording medium. The combination re- 
producing means has a second recording region data 
generating means for generating second recording re- 
gion data showing the recording regions occupied by the 
partial data to be reproduced by combination in the re- 
cording medium based on the first recording region data 
of the stock data, and a partial data reproducing means 
for reproducing the partial data from the recording me- 
dium based on the generated second recording region 
data. 

Preferably, the first recording region data generat- 
ing means generates a first recording region list showing 
at least the recording regions occupied by the plurality 
of series of information data in the recording medium in 
the form of a linked list showing mutual linkage and in- 
cludes this in the first recording region data, the second 
recording region data generating means of the combi- 



nation reproducing means generates a second record- 
ing region list showing at least the recording regions oc- 
cupied by the partial data to be reproduced by combi- 
nation in the recording medium in the form of the linked 
5 list based on order data showing the order for reproduc- 
ing the partial data, reproduction range data showing the 
range occupied by the partial data in the stock data, and 
the first recording region data of the stock data and in- 
cludes this in the second recording region data, and the 

to partial data reproducing means reproduces the partial 
data from the recording regions of the recording medium 
shown by the second recording region list. 

Preferably, the reproduction range data showing the 
range occupied by the partial data in the stock data con- 

is tains a reproduction start position and a reproduction 
ending position of the partial data in the stock data or 
one of the same. 

Preferably, the first recording region list generated 
by the first recording region data generating means and 

20 the second recording region list generated by the sec- 
ond recording region data generating means further 
contain identification flags and adopt mutually the same 
structure of data, the first recording region data gener- 
ating means sets the identification flag of the first record- 

25 ing region list to a first value, the second recording re- 
gion data generating means of the combination repro- 
ducing means sets the identification flag of the second 
recording region list to a second value, and provision is 
further made of a recording region releasing means for 

30 releasing the recording regions of the recording medium 
shown by the first recording region list and deleting the 
first recording region list only in a case where the value 
of the identification data is the first value when receiving 
a request for releasing the recording regions of the re- 

35 cording medium shown by the first recording region list 
and the second recording region list. 

Specifically, the plurality of series of information da- 
ta may be a plurality of audio and/or video data- 
According to a second aspect of the present inven- 

40 tion there is provided an information data recording and 
reproducing method comprising steps of: recording a 
plurality of series of information data in a randomly ac- 
cessible recording medium, generating a recording re- 
gion list showing the recording regions occupied by the 

4 5 partial data to be reproduced by combination in the re- 
cording medium in the form of a linked list when repro- 
ducing by combination as partial data part or all of the 
information data of the stock data recorded in the re- 
cording medium, and reproducing the partial data from 

50 the recording regions of the recording medium shown 
by the generated recording region list. 

According to a third aspect of the present invention 
there is provided an information recording and repro- 
ducing apparatus, comprising: a first information data 

55 recording means for recording a plurality of series of in- 
formation data in a randomly accessible recording me- 
dium, a first recording region generating means for gen- 
erating a first recording region data indicating the re- 
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cording regions occupied by the plurality of series of in- 
formation data in the recording medium a combination 
reproducing means for reproducing data by combining 
as partial data part or all of the information data serving 
as the stock data recorded in the recording medium, and 
a second information data recording means for contin- 
uously recording short partial data having a data length 
not more than a predetermined data length and a pre- 
determined part of the partial data reproduced before 
and after the short partial data in a predetermined re- 
cording region of the recording medium where the data 
length of the partial data is not more than the predeter- 
mined data length, the combination reproducing means 
has a second recording region data generating means 
for generating second recording region data indicating 
the recording regions occupied in the recording medium 
by the partial data reproduced by combination and the 
predetermined part of the unit data and the short partial 
data recorded in the predetermined recording region of 
the recording medium based on the first recording re- 
gion data of the stock data and a partial data reproduc- 
ing means for reproducing the partial data from the re- 
cording medium based on the generated second record- 
ing region data. 

Specifically, the plurality of series of information da- 
ta may be a plurality of series of audio and/or video data. 

According to a fourth aspect of the present invention 
there is provided an information data recording and re- 
producing method comprising the steps of: recording a 
plurality of series of information data in a randomly ac- 
cessible recording medium, continuously recording 
short partial data having a data length not more than a 
predetermined data length and a predetermined part of 
the partial data reproduced before and after the short 
partial data in a predetermined recording region of the 
recording medium where the data length of the partial 
data is not more than the predetermined data length 
when reproducing data by combining as partial data part 
or all of the information data serving as the stock data 
recorded in the recording medium, generating a record- 
ing region list for indicating the recording regions occu- 
pied by the partial data reproduced in combination and 
the predetermined part of the partial data recorded in 
the predetermined recording region of the recording me- 
dium and the short partial data in the recording medium 
by a linked list format, and reproducing the partial data 
from the recording regions of the recording medium in- 
dicated by the generated recording region list. 

Preferred embodiments of the present invention 
provide information data recording and reproducing ap- 
paratus and an information data recording and repro- 
ducing method capable of recording a plurality of series 
of information data to be edited in a randomly accessible 
recording medium such as a hard disc or magneto-op- 
tical disc (MO disc), reproducing any information data 
in accordance with a request of an external apparatus 
such as an editing apparatus, and providing the same. 
The preferred information data recording and repro- 



ducing apparatus and method are suited for editing of 
information data spanning a long period of time. 

Information data having exactly the same content 
as that of the information data resulting from editing <ed- 

5 ited data) can be reproduced without recording all of the 
information data having the same content in the record- 
ing medium in an overlapping manner. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 

10 throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a view of the configuration of a data record- 
ing and reproducing apparatus according to a first 
is embodiment of the present invention; 

Fig. 2 is a view of the configuration of a control sys- 
tem shown in Fig. i; 

Figs. 3A to 3D are views illustrating recording re- 
gions occupied by the audio and/or video data A 

20 and B in a recording medium of a hard disc array 
shown in Fig. 1 and recording region data (first re- 
cording region data) in the first embodiment; 
Figs. 4A to 4C are views illustrating the contents of 
the recording region data stored in the RAM circuit 

25 by the microprocessor circuit shown in Fig. 2 in the 

first embodiment; 

Fig. 5 is a view illustrating the contents ol the editing 
data output by the editing apparatus shown in Fig. 
t to the control system in the first embodiment; 

30 Fig. 6 is a view illustrating the contents ol the editing 
data output by the editing apparatus shown in Fig. 
1 to the control system in the first embodiment: 
Fig. 7 is a view of the configuration of the recording 
system shown in Fig. 1 ; 

35 Fig. 8 is a view of the configuration of the reproduc- 
ing system shown in Fig. 1 ; 

Figs. 9A to 9D are views illustrating a recording re- 
gion occupied by stock data A and B in the recording 
medium of the hard disc array shown in Fig. 1 and 

40 the recording region data (first recording region da- 
ta) in a second embodiment; 
Figs. 10Ato 10C are views illustrating the contents 
of the recording region data of the stock data stored 
in the RAM circuit by the microprocessor circuit 

45 shown in Fig. 2 in the second embodiment: 

Fig. 1 1 A and Fig. 11 B are views illustrating the ed- 
iting data output by the editing apparatus shown in 
Fig. 1 to the control system of the data recording 
and reproducing apparatus and the reproduction 

50 entry generated based on the record entry and ed- 

iting data shown in Fig. 9 in the second embodi- 
ment; 

Fig. 1 2 is a flowchart showing the processing when 
the microprocessor circuit of the control system 
55 shown in Fig. 2 records the audio and/or video data 

input from the outside in the hard disc array in the 
second embodiment; 

Fig. 13 is a signal sequence diagram between the 
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editing apparatus and the control system when the 
microprocessor circuit of the control system shown 
in Fig. 2 records the audio and/or video data input 
from the outside in the hard disc array in the second 
embodiment; 5 
Fig. 1 4 is a flowchart showing the processing when 
the microprocessor circuit of the control system 
shown in Fig. 2 reproduces the audio and/or video 
data in the second embodiment; 

Fig. 1 5 is a signal sequence diagram of the process- 10 
ing when the microprocessor circuit of the control 
system shown in Fig. 2 reproduces the audio and/ 
or video data in the second embodiment; 
Fig. 16 is a flowchart showing the processing when 
the microprocessor circuit of the control system is 
shown in Fig. 2 reproduces the audio and/or video 
data based on the reproduction entry (Fig. 11 B) in 
the second embodiment: 

Fig. 17A and Fig. 17B are flowcharts showing the 
processing for generating the reproduction entry 20 
from the editing data by the microprocessor circuit 
of the control system shown in Fig. 2 in the second 
embodiment; 

Figs. 18A to 18C are views illustrating the editing 
data, record entry, and the reproduction entry; 25 
Fig. 19A and Fig. 19B are views showing the 
processing for reproducing the audio and/or video 
data having the same content as that of the edited 
data by combining the partial data of three or more 
series of stock data by the data recording and re- 30 
producing apparatus shown in Fig. 1; 
Fig. 20A and Fig. 20B are views illustrating the au- 
dio and/or video data generated as the result of the 
editing with respect to the stock data A to D; 
Figs. 21 A to 21 Care views showing the record entry 35 
of the stock data A to D generated by the control 
system shown in the second embodiment based on 
the editing data received from the editing apparatus 
and the reproduction entry of the edited data; 
Figs. 22A to 22D are views showing the processing 40 
content of the control system (Fig. 2) of the data re- 
cording and reproducing apparatus in a third em- 
bodiment; 

Fig. 23 is a flowchart showing the content of the 
compile processing performed by the control sys- 45 
tern of the data recording and reproducing appara- 
tus in the third embodiment; 

Fig. 24 is a flowchart showing the content of the 
compile processing performed by the control sys- 
tem of the data recording and reproducing appara- so 
tus in the third embodiment in further detail; 
Fig. 25 is a view for defining the data b(k) and s(j) 
in the reproduction entry R(k) in the flowchart shown 
in Fig. 24; and 

Fig. 26A and Fig. 26B are views for defining the var- 55 
iable 2 in the processing at ST740 shown in Fig. 24 
and the numerical value s(k)-T-X in the processing 
of ST756 shown in Fig. 24. 
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First Embodiment 

Figure 1 is a view of the configuration of a data re- 
cording and reproducing apparatus 1 according to the 
first embodiment of the present invention. 

As shown in Fig. 1, the data recording and repro- 
ducing apparatus 1 is configured by a control system 
10, a recording system 20, a hard disc array (HDD) 30, 
and a reproducing system 40. 

The data recording and reproducing apparatus 1 
records a plurality of series of audio data and video data 
or one of the same (audio and/or video data), and pro- 
vides the audio and/or video data for editing to an editing 
apparatus 50 in accordance with a request from the ed- 
iting apparatus 50 connected to the data recording and 
reproducing apparatus 1. Further, the data recording 
and reproducing apparatus 1 receives data (editing da- 
ta) indicating which part of the stock data is to be used 
in the audio and/or video data obtained as the result of 
the editing (edited data) from the editing apparatus 50 
and reproduces the audio and/or video data having the 
same content as that of the edited data based on this 
editing data. 

Figure 2 is a view of the configuration of the control 
system 10 shown in Fig. 1 . 

As shown in Fig. 1 , the control system 10 is donsti- 
tuted by an external interlace circuit (external IF circuit) 
100, a microprocessor circuit (CPU) 102, a ROM circuit 
104, a RAM circuit 106, a bus 108, and control interface 
circuits (control IF circuits) 110 and 112. 

The control system 10 constitutes the controlling 
computer by these component parts, controls the com- 
ponent parts of the data recording and reproducing ap- 
paratus 1 based on the editing data input from the edit- 
ing apparatus 50 (Fig. 1) and manages the recording 
regions of the series of audio and/or video data recorded 
in the hard disc array 30. 

In the control system 10, the external IF circuit 100 
receives the editing data input from the editing appara- 
tus 50 and outputs this to the microprocessorcircuit 1 02. 
Further, the external IF circuit 1 00 receives the response 
data returned to the editing apparatus 50 by the micro- 
processor circuit 102 via the reproducing system 40 and 
outputs this to the editing apparatus 50. 

The microprocessor circuit 1 02 is constituted by for 
example a general purpose microprocessor or an RISC 
(Reduced Instruction Set Computer) microprocessor 
and the peripheral circuits thereof. The microprocessor 
circuit 102 executes the programs stored in the ROM 
circuit 104 by using the RAM circuit 106 and transmits 
and receives the editing data and the response data with 
the editing apparatus 50. 

Further, the microprocessor circuit 102 controls the 
parts of the data recording and reproducing apparatus 
1 via the control IF circuits 110 and 112 in synchroniza- 
tion with a synchronization signal such as a house clock 
of the broadcast station, makes the hard disc array 30 
record the audio and/or video data in accordance with 



BNSDOCID: <EP 0778572A2J_> 



4 



7 

a request from the editing apparatus 50 or other external 
apparatuses, and provides the recorded audio and/or 
video data to the editing apparatus 50 and other external 
apparatuses. Further, the microprocessor circuit 102 
generates recording region data indicating the recording 
regions occupied by the series of audio and/or video da- 
ta recorded in the hard disc array 30 in the recording 
medium (hard disc; not illustrated) of the hard disc array 
device 30. Further, the microprocessor circuit 102 gen- 
erates recording region data of the partial data indicating 
the recording regions occupied by the parts (partial da- 
ta) of the audio and/or video data contained in the edited 
data (stock data) in the recording medium of the hard 
disc array 30. Further, the microprocessor circuit 102 
stores the generated recording region data in the RAM 
circuit 106 and records this via the recording system 20 
in the hard disc array 30. 

The contents of the recording region data generat- 
ed by the microprocessor circuit 102 will be explained 
by a concrete example. 

Figures 3A to 3C are views illustrating the recording 
regions occupied by the audio and/or video data A and 
B in the recording medium of the hard disc array device 
30 shown in Fig. 1 and the recording region data (first 
recording region data) in the first embodiment. 

Figures 4A to 4C are views illustrating the content 
of the recording region data stored by the microproces- 
sor circuit 102 shown in Fig. 2 in the RAM circuit 106 in 
the first embodiment. 

For example, as shown in Fig. 3A, the audio and/or 
video data A and B are recorded in the recording medi- 
um of the hard disc array device 30. The audio and/or 
video data B is recorded from the 80th block to 1 29th 
block from the head of the recording medium and from 
the 230th block to 329th block (one block is for example 
one gigabyte (GB)), while the audio and/or video data 
A is recorded from the 170th block to 229th block from 
the head of the recording medium. The other recording 
regions are empty recording regions. 

A situation where the audio and/or video data A and 
B are recorded as shown in Fig. 3A may occur in a case 
where, for example, when the audio and/or video data 
is recorded, the 170th block and subsequent blocks of 
the recording medium exist as the empty recording re- 
gion nearest the head of the recording region, all ol the 
audio and/or video data A is recorded in the 1 70th block 
to 229th block, and thereafter the audio and/or video da- 
ta recorded in the 80th block to 1 29th block are deleted, 
this recording region is released and becomes an empty 
recording region, the part on the head side of the audio 
and/or video data B is recorded in this part, and the part 
on the rear side is recorded in the 230th block and sub- 
sequent blocks. 

In this way, there is a case where one series of audio 
and/or video data will be divided and recorded in a plu- 
rality of recording regions, so the microprocessor circuit 
102 prepares the recording region data of each of the 
audio and/or video data A and B as a list (record entry) 
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of the linked list format shown in Figs. 3B and 3C. Fur- 
ther, the microprocessor circuit 102 stores the link data 
(file entry) indicating the file name and the first record 
entry in the RAM circuit 1 06 as shown in Fig. 4A for each 
5 of the audio and/or video data A and B. Each of the 
record entries is comprised by, as shown in Fig. 4B, link 
data indicating the next record entry, head position data 
indicating the head position of the recording region, and 
the recording length data indicating the length of the re- 
io cording region. Note that, where the link data is the end 
value (END), the next record entry does not exist and 
the last part of the audio and/or video data is recorded 
in the recording region indicated by that record entry. 
Further, the microprocessor circuit 102 generates 
is empty recording region data indicating the empty re- 
cording regions (tree space) of the hard disc array 30 
as a list (free space list) of a linked list format as shown 
in Fig. 3D. The free space list is comprised by, as shown 
in Fig. 4C, link data of the next empty recording region, 
20 head position data indicating the head position of the 
empty recording region, and recording length data indi- 
cating the length of the empty recording region. 

Further, the microprocessor circuit 102 controls the 
reproducing system 40 at the startup of the data record- 
25 jng and reproducing apparatus 1 to make it reproduce 
the recording position data from the predetermined re- 
cording region ol the hard disc array device 30 and gen- 
erate the above data based on the reproduced recording 
position data and the data regarding the file name and 
30 the data length of the audio and/or video data received 
from the editing apparatus 50 and other external appa- 
ratuses. 

Figure 5 and Fig. 6 are views illustrating the content 
of the editing data output by the editing apparatus 50 

35 shown in Fig. 1 to the control system 10. 

The editing data output by the editing apparatus 50 
(Fig. 1) to the control system 10 of the data recording 
and reproducing apparatus 1 is comprised by, for exam- 
ple, as shown in Fig. 5, the file name of the audio and/ 

40 or video data (stock data) having a part used for the ed- 
ited data, the reproduction start position data indicating 
the leading position in the stock data of the part (partial 
data) which will be contained in the edited data among 
the stock data, and the reproduction ending position da- 

45 ta indicating the last position of the partial data in the 
stock data. 

For example, where the 10th block to 50th block 
from the head of the audio and/or video data (stock data) 
A is used as the partial data and the 20th block to 40th 

so block from the head of the stock data B is used as the 
partial data, the content of the editing data becomes as 
shown in Fig. 6. 

The control system 1 0 controls the reproducing sys- 
tem 40 to make it reproduce the data by combining in 

55 the order indicated by the editing data the partial data 
existing in a range from the reproduction start position 
data to the reproduction ending position (reproduction 
range data) among the stock data indicated by the file 
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name of the editing data and the record entry, whereby 
the audio and/or video data having the same content as 
that of the edited result data determined as the result of 
the editing by the editor in the editing apparatus 50 can 
be reproduced. When taking as an example a case 
shown in Fig. 3 and Fig. 6, the control system 1 0 makes 
the reproducing system 40 reproduce the 180th block 
to 219th block of the hard disc array 30 and next repro- 
duce the 1 00th block to 1 1 9th block, whereby the audio 
and/or video data having the same content as that of the 
edited result data is reproduced. 

Figure 7 is a view of the configuration of the record- 
ing system 20 shown in Fig. 1. 

As shown in Fig. 7, the recording system 20 is con- 
stitute by an input interlace circuit (input IF circuit) 200, 
an encoder circuit (ENC) 202, a buffer circuit (Buff) 204, 
and a hard disc interface circuit (HDD IF circuit) 206. 

The component parts of the recording system 20 
operate under control by the control signals C20-, to 
C20 4 from the control system 10, compress and code 
the audio and/or video data of an analog format or digital 
format input from an external apparatus such as a com- 
munication line or a video tape recorder (VTR), and 
records the compressed and coded data in the hard disc 
array 30. 

In the recording system 20, the input IF circuit 200 
receives the audio and/or video signal of the analog for- 
mat from the external apparatus, converts this to the au- 
dio and/or video data of the digital format, and outputs 
the same to the encoder circuit 202. Note that, where 
the audio and/or video data of the digital format is input, 
the input IF circuit 200 receives the audio and/or video 
data and outputs this as it is to the encoder circuit 202. 

The encoder circuit 202 compresses and codes the 
audio and/or video data input from the input IF circuit 
200 by lor example an MPEG system and outputs the 
compressed and coded data to the buffer circuit 204. 
Note that, where the audio and/or video data input from 
the input IF circuit 200 has been already compressed 
and coded, as indicated by a dotted line in Fig. 7, the 
encoder circuit 202 can be omitted. 

The buffer circuit 204 buffers the compressed and 
coded audio and/or video data and outputs the same to 
the HDD IF circuit 206. In this way, the buffer circuit 204 
adjusts the timing of input/output of the data between 
the encoder circuit 202 and the HDD IF circuit 206. 

The HDD IF circuit 206 outputs the audio and/or vid- 
eo data (S20) to the hard disc array 30 according to for 
example an SCSI (Small Computer System Interface) 
protocol, designates the empty recording regions indi- 
cated by the free space list (Fig. 3D, Fig. 4C) input from 
the control system 10 in the hard disc array 30, and 
makes it record the audio and/or video data input from 
the buffer circuit 204 in the designated empty recording 
regions in order. 

The hard disc array 30 (Fig. 1 ) is constituted by for 
example a large number of large capacity hard disc de- 
vices, uses the hard discs (not illustrated) possessed by 



the large number of hard disc devices as a single ran- 
domly accessible recording medium having a recording 
capacity of 400 GB as a whole, records the audio and/ 
or video data input from the buffer circuit 204 of the re- 
5 cording system 20 in the designated recording regions 
of the recording medium according to the SCSI protocol, 
reproduces the stock data from the designated record- 
ing regions, and outputs the same to the HDD IF circuit 
400 (Fig. 8) of the reproducing system 40. 
to Figure 8 is a view of the configuration of the repro- 
ducing system 40 shown in Fig. 1 . 

As shown in Fig. 8, the reproducing system 40 is 
constituted by an HDD IF circuit 400, a buffer circuit 402, 
a decoder circuit (DEC) 406, and an output interface cir- 
f5 cuit (output IF circuit) 408. 

The component parts of the reproducing system 40 
operate under the control of the control system 10 via 
control signals C40-, to C40 4 and reproduce the audio 
and/or video data (stock data) designated by the control 
20 system 10 from the hard disc array 30 or part (partial 
data) of the stock data, expand and decode the same, 
and output the resultant data to the external apparatus. 

In the reproducing system 40, the HDD IF circuit 
400 makes the hard disc array 30 reproduce the audio 
and/or video data from the recording regions designated 
by the control system 10, receives the audio and/or vid- 
eo data reproduced according to for example the SCSI 
protocol, and outputs this to the buffer circuit 402. 

The buffer circuit 402 buffers the audio and/or video 
data input from the HDD IF circuit 400, adjusts the input/ 
output timing of the data, and outputs the resultant data 
to the decoder circuit 406. 

The decoder circuit 406 expands and decodes the 
audio and/or video data input from the buffer circuit 402 
and outputs the resultant data to the output IF circuit 
408. Note that, as indicated by the dotted line in Fig. 8, 
where noncompressed audio and/or video data is input 
from the buffer circuit 402, the decoder circuit 404 is un- 
necessary. 

The output IF circuit 408 converts the audio and/or 
video data of the digital format input from the decoder 
circuit 406 to an audio and/or video signal of the analog 
format and outputs the same to the external apparatus. 
Note that, where the external apparatus connected to 
the output I F circuit 408 handles audio and/or video data 
of the digital format, the output IF circuit 408 does not 
convert the audio and/or video data to the analog format 
data, but outputs this as it is to the external apparatus. 

Below, the operation of the data recording and re- 
producing apparatus 1 in the first embodiment will be 
explained. 

First, an explanation will be made of the operation 
of recording the audio and/or video signal input from the 
outside in the hard disc array 30 by the data recording 
and reproducing apparatus 1 . 

The input IF circuit 200 (Fig. 7) converts the input 
audio and/or video signal to digital format data. The en- 
coder circuit 202 compresses and codes the input audio 
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and/or video data. The buffer circuit 204 adjusts the tim- 
ing ot the input/output of the data between the encoder 
circuit 202 and the HDD IF circuit 206. 

The HDD IF circuit 206 records the audio and/or vid- 
eo data (stock data) in the empty recording regions in- 
dicated by the free space list (Fig. 3D, Fig. 4C) input 
from the control system 10. At this time, the microproc- 
essor circuit 102 of the control system 10 generates the 
record entry shown in Figs. 3B and 3C and Fig. 4, up- 
dates the free space list shown in Fig. 3D, stores this in 
the RAM circuit 106 (Fig. 2), and records this in a pre- 
determined recording region of the hard disc array 30. 

Next, the operation of the data recording and repro- 
ducing apparatus 1 at the time of editing by the editing 
apparatus 50 will be explained. 

The control system 1 0 controls the reproducing sys- 
tem 40 to make it reproduce the stock data designated 
by the editing apparatus 50 and returns the record entry 
of the reproduced stock data to the editing apparatus 50 
as the response data. 

The editing apparatus 50 displays the audio and/or 
video of the stock data sent from the data recording and 
reproducing apparatus 1 to the editor. The editor deter- 
mines the audio and/or video to be contained in the au- 
dio and/or video data for the program while watching 
and listening to the displayed audio and/or video. 

The editor inputs data indicating the audio and/or 
video to be adopted to the editing apparatus 50. The 
editing apparatus 50 generates the editing data (Fig. 5) 
indicating the partial data used in the audio and/or video 
data (edited data) for the program and the order thereof 
according to the record entry received from the control 
system 10 and the data input by the editor and outputs 
the same to the control system 10. 

The microprocessor circuit 102 (Fig. 2) of the con- 
trol system 10 stores the received editing data in the 
RAM circuit 106 and controls the recording system 20 
to make it record the editing data in a predetermined 
recording region of the hard disc array 30. 

Next, an explanation will be made of the operation 
for reproducing the audio and/or video data having the 
same content as that of the edited data by the data re- 
cording and reproducing apparatus 1 based on the ed- 
iting data (Fig. 5) stored in the RAM circuit 106. 

The microprocessor circuit 102 (Fig. 2) of the con- 
trol system 1 0 calculates the recording regions of the 
recording medium of the hard disc array 30 in which the 
partial data contained in the edited data is recorded 
based on the editing data stored in the RAM circuit 106 
and the recording position data (Figs. 3B, 3C and 4B) 
and outputs the same to the HDD IF circuit 400 (Fig. 8) 
of the reproducing system 40. 

The HDDIF circuit 400 reproduces the audio and/or 
video data (partial data) from the recording region of the 
partial data input from the control system 10 in the order 
indicated by the editing data. The buffer circuit 402 ad- 
justs the timing of the data input/output between the 
HDD IF circuit 400 and the decoder circuit 406. The de- 



coder circuit 406 expands and decodes the input audio 
and/or video data. The output IF circuit 408 converts the 
audio and/or video data to audio and/or video signal of 
the analog format and outputs the same to the external 
5 apparatus. 

By constituting the data recording and reproducing 
apparatus 1 as described above, audio and/or video da- 
ta the same as the result of editing can be reproduced 
without further recording the edited data comprised by 
10 the part (partial data) of the stock data recorded in the 
hard disc array 30 in an overlapping manner on the stock 
data. Accordingly, the recording capacity of the hard 
disc array 30 does not become wasted and editing of 
audio and/or video data spanning a long period of time 
is by the editing apparatus 50 becomes possible. 

Note that, the hard disc array 30 can be replaced 
by another recording and reproducing apparatus realiz- 
ing an equivalent recording capacity by using for exam- 
ple a large number of MO disc devices. 
20 Further, it is also possible to have the data recording 
and reproducing apparatus 1 deal with just one of the 
video data or the audio data. 

Further, so far as the same function and perform- 
ance can be realized, it is not a problem whether the 
2S component parts of the data recording and reproducing 
apparatus 1 are constituted in terms of software or con- 
stituted in terms of hardware. 

Further, the component parts of the data recording 
and reproducing apparatus 1 can be replaced by other 
30 means having an equivalent function and performance. 

Second Embodiment 

Below, a second embodiment of the present inven- 
ts tion will be explained. 

According to the method of management of the re- 
cording regions in the control system 10 of the data re- 
cording and reproducing apparatus 1 shown in the first 
embodiment, a predetermined effect, i.e., the effective 
40 utilization of the recording capacity of the hard disc array 
30, can be achieved, but since the editing data is record- 
ed in the RAM circuit 106 (Fig. 2) in a form not changed 
from the state received from the editing apparatus 50 
and is converted to data showing the recording regions 
45 of the partial data at the time of reproduction, there is a 
problem of a long processing time. Further, it is cannot 
be determined which data among the stock data record- 
ed in the hard disc array 30 will be used as the stock 
data until the content of the editing data is viewed, thus 
so there is a problem in that the data may be deleted irre- 
spective of the fact that it is to be used as the stock data. 

In the second embodiment, in order to solve such a 
problem, the file management method in the control sys- 
tem 10 is improved. In the control system 10 of the sec- 
55 ond embodiment, a reproduction entry of a linked list for- 
mat indicating the recording regions of the partial data 
contained in the same edited data is generated in ad- 
vance based on the record entry and the editing data, 
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the partial data is reproduced based on this reproduction 
entry, and further an identification flag (delete enable 
flag) is added to the record entry in the control system 
10 and the reproduction entry. This delete enable flag is 
checked to prevent the stock data from being uninten- 
tionally deleted. 

Note that, the operation of the recording system 20, 
hard disc array 30, and the reproducing system 40 of 
the data recording and reproducing apparatus 1 in the 
second embodiment and the operation of the recording 
system 20, the hard disc array 30, and the reproducing 
system 40 of the data recording and reproducing appa- 
ratus 1 in the first embodiment are the same. Only the 
processing regarding the management of the stock data 
and partial data of the control system 10 are different. 

Figure 9 is a view corresponding to Fig. 3 in the first 
embodiment and illustrates the recording region data 
(first recording region data) of the recording region oc- 
cupied by the stock data A and B in the recording me- 
dium of the hard disc array 30 shown in Fig. 1 and the 
stock data in the second embodiment. 

Figure 10 is a view corresponding to Fig. 4 in the 
first embodiment and illustrates the content of the re- 
cording region data of the stock data stored in the RAM 
circuit 106 by the microprocessor circuit 102 shown in 
Fig. 2 in the second embodiment. 

Note that, Figs. 9A, 9D and Figs. 10A, 10C are the 
same as Figs. 3A, 3D and Figs. 4A, 4C. 

The processing for the management of the stock 
data and the partial data of the control system 1 0 will be 
concretely explained by referring to the same example 
as that for the first embodiment. 

As shown in Fig. 9A, the stock data A and B are 
recorded in the recording medium of the hard disc array 
30, the stock data A is recorded in the 80th block to 
129th block and the 230th block to 329th block from the 
head of the recording medium, the stock data B is re- 
corded in the 170th block to 229th block from the head 
of the recording medium, and the other recording re- 
gions are empty recording regions. 

The microprocessor circuit 102 prepares the re- 
cording region data of each of the stock data A and B 
as the record entry shown in Figs. 9B and 9C in the same 
way as the control system 10 in the first embodiment 
and stores link data (file entry) indicating the file name 
and the first record entry in the RAM circuit 106 as 
shown in Fig. 1 0A for each of the stock data A and B. In 
the second embodiment, unlike the first embodiment, as 
shown in Fig. 10B, an identification flag (delete enable 
flag; ON, OFF) indicating whether or not the correspond- 
ing stock data can be deleted is added to the record en- 
try in addition to the data shown in Fig. 4B. The value 
OFF of this delete enable flag indicates that the corre- 
sponding audio and/or video data cannot be deleted, 
and the value ON of the delete enable flag indicates that 
the corresponding audio and/or video data can not be 
deleted. 

Further, the microprocessor circuit 102 generates 
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the free space list shown in Fig. 9D and Fig. 10C in the 
same way as the control system 10 in the first embodi- 
ment. The free space list is clearly distinguished from 
the other list in the processing of the microprocessor cir- 
s cuit 102, the free space list is required even if no stock 
data is recorded in the hard disc array 30 and will not 
be deleted, therefore the delete enable flag is not added. 

Figure 11 is a view illustrating the reproduction entry 
generated based on the editing data output by the edit- 
io ing apparatus 50 shown in Fig. 1 to the control system 
10 of the data recording and reproducing apparatus 1 
and the record entry and the editing data shown in Figs. 
9B and 9C in the second embodiment. 

The editing apparatus 50 (Fig. 1) outputs for exam- 
's pie the editing data shown in Fig. 11 A to the external IF 
circuit 100 of the control system 10 in the second em- 
bodiment in the same way as the first embodiment. This 
editing data indicates that the part (partial data) con- 
tained in the range from the 10th block to 50th block of 
20 the slock data A and the partial data contained in the 
range from the 20th block to 50th block of the stock data 
B and the partial data contained in the range from the 
0th block to the 30th block of the stock data B' are con- 
tained in the edited data X in this order. 
25 The microprocessor circuit 102 of the control sys- 

tem 10 stores the link data (file entry) indicating the file 
name X shown in Fig. 1 1 B and the first reproduction en- 
try in the RAM circuit 1 06 based on the editing data (Fig. 
11 A received from the editing apparatus 50 and the 
30 record entry (Figs. 9A, 9B). Further the microprocessor 
circuit 102 generates the recording region data (repro- 
duction entry) indicating that the partial data contained 
in the stock data A and B are recorded in the 40 blocks 
from the 180th block from the head of the recording re- 
■35 gion of the recording medium of the hard disc array 30, 
in the 30 blocks from the 100th block, and in the 30 
blocks from the 230th block, adds this while making the 
value of the delete enable flag OFF, and stores this in 
the RAM circuit 106. The microprocessor circuit 102 
40 generating the reproduction entry makes the value of 
the record entry of the audio and/or video data (stock 
data) referred to by the reproduction entry ON and 
records the recording region data in the predetermined 
recording region of the recording medium of the hard 
45 disc array 30. 

As shown in the first embodiment, in comparison 
with a case where the editing data is stored in the RAM 
circuit 106 as it is and the recording regions of the partial 
data are calculated at the time of reproduction, as shown 
so in the second embodiment, if the reproduction entry is 
generated in the form of a linked list shown in Fig. 11 B 
in advance and stored in the RAM circuit 106, the cal- 
culation of the recording regions of the partial data at 
the time of reproduction becomes unnecessary and au- 
55 dio and/or video data having the same content as that 
of the edited data can be quickly reproduced. 

As illustrated in Figs. 11 B, in a case where the par- 
tial data is divided into no more than three blocks, the 



15 



EP 0 778 572 A2 



16 



time for processing for calculation of the recording re- 
gions of the partial data at the time of reproduction does 
not particularly become obstruct the reproduction, but 
the larger the number of the division of the partial data, 
the longer the calculation processing time and the larger 
the possibility of obstructing the reproduction. Accord- 
ingly, where the editing data of the edited data contain- 
ing a lot of partial data is input to the control system 10 
from the editing apparatus 50, the merit of generating 
the reproduction entry in advance becomes large. 

Below, the operation of the data recording and re- 
producing apparatus 1 in the second embodiment will 
be explained focusing on the generation of the record 
entry and the reproduction entry. Note that, as men- 
tioned above, the operations of the recording system 20, 
hard disc array 30, reproducing system 40, and editing 
apparatus 50 in the second embodiment are as ex- 
plained referring to the first embodiment, and only the 
processing of the control system 10 in the second em- 
bodiment (concretely, the storage content of the ROM 
circuit 104) is different from that of the first embodiment. 

First, the operation for recording the audio and/or 
video signal input from the outside in the hard disc array 
30 by the data recording and reproducing apparatus 1 
will be explained taking as an example a case where the 
audio and/or video data A shown in Fig. 9A is recorded. 

Figure 12 is a flowchart showing the processing 
when the microprocessor circuit 102 of the control sys- 
tem 10 shown in Fig. 2 records the audio and/or video 
data input from the outside in the hard disc array 30 in 
the second embodiment. 

Figure 13 is a signal sequence diagram between 
the editing apparatus 50 and the control system 1 0 when 
the microprocessor circuit 102 of the control system 10 
shown in Fig. 2 records the audio and/or video data input 
from the outside in the hard disc array 30 in the second 
embodiment. 

As shown in Fig. 12 and Fig. 13, at step 102 
(ST102), the editing apparatus 50 (Fig. 1) outputs a 
command (OPEN_REC command) containing prede- 
termined data such as the file name A and data length 
(60 blocks) for making the control system 1 0 (Fig. 2) pre- 
pare the record entry of the audio and/or video data etc. 
to the control system 1 0. The control system 10 receives 
this OPEN_REC command. 

At step 104 (ST 104), the microprocessor circuit 102 
of the control system 10 generates the file entry (Figs. 
9B, 9C and 10B) and the other data (Fig. 10A), stores 
them in the RAM circuit 106, and further records them 
in a predetermined recording region of the recording 
medium of the hard disc array 30. 

At step 106 (ST106), the microprocessor circuit 102 
of the control system 10 analyzes the free space list 
stored in the RAM circuit 106 and secures the regions 
for the recording. 

At step 10B (ST 108), the microprocessor circuit 102 
of the control system 1 0 generates the record entry (Fig. 
9B) based on the data such as the file name contained 



in the OPEN_REC command, records this in the RAM 
circuit 106, and records this in the hard disc array 30. 

At step 110 (ST110), the microprocessor circuit 102 
of the control system 10 generates the file handle (Fig. 
19A), stores this in the RAM circuit 106, and records this 
in the hard disc array 30. 

At step 112 (ST112), the editing apparatus 50 out- 
puts the command (REC command) for starting the re- 
cording of the audio and/or video data A to the control 
system 10. The microprocessor circuit 102 of the control 
system 10 receives this REC command. 

At step 114 (ST114), the microprocessor circuit 102 
of the control system 10 receiving the REC command 
controls the recording system 20 to make it record the 
audio and/or video data input from the external appara- 
tus in the hard disc array 30. 

At step 116 (ST116), the editing apparatus 50 out- 
puts the command for ending the recording of the audio 
and/or video data A (STOP command) to the control 
system 10. The control system 10 receives this STOP 
command. 

At step 118 (ST118), the microprocessor circuit 102 
of the control system 10 receiving the STOP command 
controls the recording system 20 to stop the recording 
of the audio and/or video data A. 

At step 120 (ST120), the editing apparatus 50 out- 
puts the command for revising (updating) the record en- 
try and the free space list (CLOSE command) to the con - 
trol system 10. The microprocessor circuit 102 of the 
control system 10 receives this CLOSE command. 

At step 1 22 (ST1 22) and step 1 24 (ST1 24 ). the mi- 
croprocessor circuit 102 of the control system 10 up- 
dates the record entry and the free space list. 

Next, the operation where the data recording and 
reproducing apparatus 1 reproduces the audio and/or 
video signal recorded in the hard disc array 30 and out- 
puts the same will be explained by taking as an example 
a case where the audio and/or video data A shown in 
Fig. 9 A is recorded. 

Figure 14 is a flowchart showing the processing 
when the microprocessor circuit 102 of the control sys- 
tem 1 0 shown in Fig. 2 reproduces the audio and/or vid- 
eo data in the second embodiment. 

Figure 15 is a signal sequence diagram of the 
processing when the microprocessor circuit 102 of the 
control system 10 shown in Fig. 2 reproduces the audio 
and/or video data. 

At step 202 (ST202), the editing apparatus 50 out- 
puts the command for preparing the reproduction of the 
audio and/or video data containing the data such as the 
file name A (OPEN_PLAY command) to the control sys- 
tem 10. The microprocessor circuit 102 of the control 
system 10 receives this OPEN_PLAY command. 

At step 204 (ST204) and step 206 (ST206), the mi- 
croprocessor circuit 102 of the control system 10 
searches lor the file entry recorded in the RAM circuit 
106 (Fig. 2) and finds the record entry of the audio and/ 
or video data A based on the result of the search. 
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At step 208 (ST208), the control system 10 gener- 
ates the file handle and records this in the RAM circuit 
106. 

At step 210 (ST210), the editing apparatus 50 out- 
puts the command lor starting the reproduction of the 
audio and/or video data A (PLAY command) to the con- 
trol system 10. The microprocessor circuit 102 of the 
control system 10 receives this PLAY command. 

At step 21 2 (ST212), the microprocessor circuit 102 
of the control system 10 controls the reproducing sys- 
tem 40 to reproduce the audio and/or video data A re- 
corded in the hard disc array 30 and output the same to 
the editing apparatus 50 and further outputs the record 
entry of the audio and/or video data A to the editing ap- 
paratus 50. 

At step 214 (ST214), the editing apparatus 50 out- 
puts the command (STOP command) tor stopping the 
reproduction of the audio and/or video data A to the con- 
trol system 10. The control system 10 receives this 
STOP command. 

At step 21 6 (ST216), the control system 10 controls 
the recording system 20 and makes it stop the repro- 
duction of the audio and/or video data A. 

At step 218 (ST218), the editing apparatus 50 out- 
puts the command for revising (updating) the record en- 
try and the free space list (CLOSE command) to the con- 
trol system 10. The control system 10 receives this 
CLOSE command and closes the file of the audio and/ 
or video data A which has been reproduced. 

Below, an explanation will be made of the operation 
of the data recording and reproducing apparatus 1 when 
only the partial data from among the stock data are com- 
bined and reproduced based on the editing data (VFL; 
Virtual File List) and the reproduction entry used for re- 
producing the audio and/or video data having the same 
content as that of the edited data is generated by taking 
as an example a case of the edited data X (reproduction 
entry shown in Fig. 11 B). 

Figure 16 is a flowchart showing the processing 
when the microprocessor circuit 102 of the control sys- 
tem 10 shown in Fig. 2 reproduces the audio and/or vid- 
eo data based on the reproduction entry (Fig. 11 B) in 
the second embodiment. 

As shown in Fig. 1 6, at step 402 (ST402), the editing 
apparatus 50 outputs the command (VFL_DOWNLOAD 
command) containing the editing data for making the 
control system 1 0 receive the editing data to the control 
system 10. The control system 10 receives this 
VFL_DOWNLOAD command. 

At step 404 (ST404) and step 406 (ST406), the con- 
trol system 10 analyzes the received editing data and 
the record entry (Figs. 9B and 9C) of the audio and/or 
video data A and B, generates the reproduction entry of 
the edited data X and the file entry (Fig. 11B) thereof, 
stores them in the RAM circuit 106, and further records 
them in a predetermined recording region of the hard 
disc array 30. 

At step 408 (ST408), the editing apparatus 50 out- 



puts to the control system 10 the command for combin- 
ing the partial data based on the reproduction entry and 
making the control system 10 perform the preparations 
for reproducing the audio and/or video data having the 
5 same content as that of the edited data (VFL_OPEN 
command). The control system 10 receives this 
VFL_OPEN command. 

At step 410 (ST410), the microprocessor circuit 102 
of the control system 10 searches for the reproduction 
entry of the edited data X stored in the RAM circuit 106. 
Note that, at this time, the reproduction entry of the ed- 
ited data X is treated exactly the same as the audio and/ 
or video data A and B. 

At step 41 2 (ST412), the microprocessor circuit 102 
of the control system 10 generates the file handle. 

At step 414 (ST414), the editing apparatus 50 out- 
puts the PLAY command to the control system 1 0. The 
control system 10 receives this PLAY command. 

At step 416 (ST416), the microprocessor circuit 102 
of the control system 10 controls the reproducing sys- 
tem 40 to make it reproduce the partial data from the 
hard disc array 30 based on the reproduction entry. 

At step 418 (ST418), the editing apparatus 50 out- 
puts the STOP command to the control system 10. The 
control system 10 receives this STOP command. 

At step 420 (ST420), the microprocessor circuit 1 02 
of the control system 10 controls the reproducing sys- 
tem 40 and makes it stop the reproduction of the partial 
data. 

At step 424 (ST424), the editing apparatus 50 out- 
puts the CLOSE command to the control system 1 0. The 
control system 10 receives this CLOSE command. 

Next, the processing for generating the reproduc- 
tion entry from the editing data by the microprocessor 
circuit 102 (Fig. 2) of the control system 10 (ST404 in 
Fig. 16) will be explained in further detail. 

Figure 1 7 is a flowchart showing the processing for 
generating the reproduction entry from the editing data 
by the microprocessor circuit 102 of the control system 
10 (Fig. 2) in the second embodiment. 

Figure 18 is a view illustrating the editing data, the 
record entry, and the reproduction entry. 

As shown in Fig. 17, at step 504 (ST504), the mi- 
croprocessor circuit 102 brings the values of the varia- 
bles n and j to 1 . Note that, the variable n is used for the 
search of the file name data (Fig. 1 8B) of the record en- 
try of the stock data, and the variable j is used for the 
search of the partial data contained in the reproduction 
entry (Fig. 18C). 

At step 550 (ST550), the reproduction entry is gen- 
erated from the file name data (FILE(n)) of the editing 
data (Fig. 18A), the reproduction start position data 
(START(n)), and the reproduction ending position data 
(END(n)). A detailed description is given in step 552 
(ST562). 

At step 552 (ST552), the microprocessor circuit 1 02 
of the control system 10 searches for the record entry 
(RE(n)) of the stock data containing the reproduction 
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start position data ( START (n)). 

At step 554 (ST554), the microprocessor circuit 1 02 
of the control system 10 searches for the record entry 
(RE(n)) of the stock data containing the reproduction 
ending position data (END(n)). 

At step 556 (ST556), the microprocessor circuit 1 02 
of the control system 10 brings the variable i to the nu- 
merical value "is". Note that, the variable i is used for 
the search of the data contained in the record entry. 

At step 553 (ST558), the microprocessor circuit 1 02 
of the control system 10 generates the reproduction en- 
try (RE(j)) of the edited data X. 

At step 560 (ST560), the microprocessor circuit 1 02 
of the control system 10 decides whether or not the val- 
ue of the variable i is "ie". Note that, the numerical value 
"ie" indicatesthe number ol the reproduction entries (RE 
(j)). Where the value of the variable i is the numerical 
value "ie", the operational routine proceeds to the 
processing of ST562, while where it is not the numerical 
value "ie", the operational routine proceeds to the 
processing of ST564. 

At step 562 (ST562), the microprocessor circuit 1 02 
of the control system 10 adds the numerical value 1 to 
the variable j (increments) and proceeds to the process- 
ing of ST506. 

At step 564 (ST564), the microprocessor circuit 102 
of the control system 10 increments the variables i and 
j and proceeds to the processing of ST558. 

At step 506 (ST506), the microprocessor circuit 1 02 
of the control system 10 decides whether or not the val- 
ue of the variable n is the numerical value "end". Note 
that, the numerical value "end" indicates the number of 
the stock data. Where the variable n is the numerical 
value "end", the processing is ended, while where it is 
not the numerical value "end", the operational routine 
proceeds to the processing of ST508. 

At step 508 (ST508), the microprocessor circuit 102 
of the control system 10 increments the variable n and 
proceeds to the processing of ST550 (ST552). 

Below, an explanation will be made of the process- 
ing of the control system 1 0 at the time of deletion of the 
record entry of the audio and/or video data (stock data) 
and the reproduction entry of the edited data and the 
updating of the free space list. 

The microprocessor circuit 102 of the control sys- 
tem 10 receiving the command for deleting the audio 
and/or video data from the editing apparatus 50 search- 
es for the record entry, deletes only the data in which 
the value of the delete enable flag is ON, and adds the 
recording region of the hard disc array 30 indicated by 
the deleted record entry to the free space list. 

The microprocessor circuit 102 does not delete a 
record entry in which the value of the delete enable flag 
is OFF. 

Note that, the microprocessor circuit 1 02 of the con- 
trol system 10 receiving the command for deleting the 
reproduction entry from the editing apparatus 50 
searches for the reproduction entry, confirms that the 



value of the delete enable flag is ON, and deletes this. 

The value of the delete enable flag of the reproduc- 
tion entry is ON as mentioned above, therefore the stock 
data (partial data) referred to by the reproduction entry 

5 is not usually deleted by the delete command from the 
editing apparatus 50. 

By changing the processing of the control system 
10 as mentioned in the second embodiment, the audio 
and/or video data having the same content as that of the 

to edited data can be reproduced without a necessity of 
recording the edited data in the hard disc array 30. In 
addition, the reproduction entry is generated in advance 
and the reproduction is performed based on this repro- 
duction entry, therefore the processing time forcalcula- 

is tion of the recording regions of the partial data shown in 
the first embodiment becomes unnecessary. According- 
ly, the processing time for calculation of the recording 
regions will not obstruct the reproduction. 

In addition, the generation of the reproduction entry 

20 shown in the second embodiment is performed just by 
rewriting the storage content of the RAM circuit 106, 
thus it is not necessary to make any change to the hard- 
ware of the data recording and reproducing apparatus 
1 shown in the first embodiment. 

25 Further, the limitation by the delete enable flag is 
added to the processing for deletion of the recording re- 
gion data, therefore the problem of unintentional dele- 
tion of the stock data being referred to by the reproduc- 
tion entry does not occur. 

30 Note that, needless to say the data recording and 
reproducing apparatus 1 according to the present inven- 
tion not only can generate a reproduction entry from two 
series of stock data, but also can generate a reproduc- 
tion entry for reproducing the audio and/or video data 

35 having the same content as that of the edited data by 
combining partial data (Fig. 19B) of three or more stock 
data (Fig. 19A). 

Further, the algorithm of the control system 10 
shown in the second embodiment and the signal se- 

40 quence between the editing apparatus 50 and the con- 
trol system are examples. So far as the same function 
and performance can be realized, other algorithms and 
signal sequences can be adopted. 

Further, it is possible to make a modification similar 

45 to that for the first embodiment to the data recording and 
reproducing apparatus 1 shown in the second embodi- 
ment as well. 

Third Embodiment 

so 

Below, a third embodiment of the present invention 
will be explained. 

Figure 20 is a view illustrating the audio and/or vid- 
eo data (edited data) generated as a result of the editing 
55 of the stock data A to D. Note, in the third embodiment, 
the recording capacity of one block of the recording me- 
dium of the hard disc array 30 is for example one meg- 
abyte (MB). 
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Figure 21 is a view of the record entry of the stock 
data A to D (Fig. 20) and the reproduction entry of the 
edited data generated based on the editing data which 
the control system 10 (Fig. 1 ) shown in the second em- 
bodiment received trom the editing apparatus 50. 

For example, where the editing apparatus 50 re- 
spectively edits the partial data having the data lengths 
ot 40 blocks, 5 blocks, 40 blocks, and 5 blocks contained 
in the stock data A to D shown in Fig. 20A to obtain the 
edited data shown in Fig. 20B, the editing data shown 
in Fig. 21 B is input to the control system 10 of the data 
recording and reproducing apparatus 1 from the editing 
apparatus 50. 

When the control system 10 of the data recording 
and reproducing apparatus 1 shown in the second em- 
bodiment performs the processing based on this editing 
data (Fig. 21 B) and the record entry of the stock data A 
to D shown in Fig. 21 A, the reproduction entry of the 
edited data X shown in Fig. 21 C is obtained. 

However, the data length of the partial data (partial 
data B and D) of the stock data B and D has become as 
short as 5 blocks. When reproducing the audio and/or 
video data having the same content as that of such ed- 
ited data is reproduced, the last part of each of the partial 
data A and C and the starting part of each of the partial 
data Band D are recorded in separate recording regions 
on the recording medium of the hard disc array 30, 
therefore access to distant recording regions of the re- 
cording medium of the hard disc array 30 and a wait for 
rotation become necessary at the end of reproduction 
of the partial data B and D. On the other hand, each of 
the partial data B and D has a small data length such as 
5 MB, so there is a possibility that the buffer circuit 402 
(Fig. 2) of the reproducing system 40 will suffer from an 
underflow within the time required for the access and 
wait for rotation. When underflow occurs in the buffer 
circuit 402, continuous reproduction becomes impossi- 
ble. 

The data recording and reproducing apparatus 1 in 
the third embodiment is aimed at the solution of such a 
problem. 

Figure 22 is a view of the processing of the control 
system 1 0 (Fig. 2) of the data recording and reproducing 
apparatus 1 in the third embodiment. Note that, Fig. 22A 
is the same as Fig. 20A. 

In order to continuously reproduce the partial data 
having a short data length liable to cause an underflow 
of the buffer circuit 402, the control system 1 0 in the third 
embodiment analyzes the editing data (Fig. 2 18) re- 
ceived from the editing apparatus 50, records short par- 
tial data and this short partial data in the predetermined 
recording region of the recording medium of the hard 
disc array 30 in advance, obtains a data length not caus- 
ing the underflow in the buffer circuit 402, and avoids 
the above inconvenience. 

. Note that, the operation of the control system 1 0, 
recording system 20, hard disc array 30, and the repro- 
ducing system 40 of the data recording and reproducing 



apparatus 1 in the third embodiment, the operation of 
the recording system 20, hard disc array 30, and the re- 
producing system 40 of the data recording and repro- 
ducing apparatus 1 in the second embodiment, and the 
s processing other than the management of the stock data 
and the partial data of the control system 10 are the 
same. 

Below, the processing of the control system 10 in 
the third embodiment will be explained in brief by a con- 

w crete example. 

Among the stock data A to D recorded in the 100th 
block to 189th block, the 200th block to 269th block, the 
300th block to 379th block, and the 400th block to 469th 
block of the recording medium of the hard disc array 30 

is shown in Fig. 20A and Fig. 22 A, the 11 0th block to 149th 
block (data length: 40 blocks), the 220th block to 224th 
block (data length: 5 blocks), the 330th block to 369th 
block (data length: 40 blocks), and the 420th block to 
424th block (data length: 5 blocks) are contained in the 

20 edited data as the partial data A to D as shown in Fig. 
20B. 

For example, where there is a possibility of occur- 
rence of underflow in the buffer circuit 402 (Fig. 2) where 
the data length is 10 blocks or less, there arises a pos- 

2S sibility that continuous reproduction can no longer be 
carried out when reproducing the partial data B and D. 
On the other hand, as shown in Fig. 22B, even if the 
partial data A and C are divided into partial data A' and 
C having a data length of 35 blocks and the partial data 

30 a and c having a data length of 5 blocks, when repro- 
ducing the partial data A\ continuous reproduction is 
possible without obstacle. 

By utilizing this point, the control system 10 in the 
third embodiment controls the control system 20, places 

3S the partial data a and c in front of the short partial data 
B and D as shown in Fig. 22C to obtain the partial data 
ab and cd having the data length of 10 blocks, and 
records them in advance in a predetermined recording 
region (for example the 1000th block to 2000th block; 

40 compile recording region) ol the recording medium of 
the hard disc array 30. 

Further, as shown in Fig. 22D, for the partial data 
A\ ab, C\ and cd, it generates the same reproduction 
entry as that of the second embodiment and stores this 

4 $ in the RAM circuit 106. Where the audio and/or video 
data having the same content as that of the edited data 
(Fig. 20B) is reproduced, based on the reproduction en- 
try shown in Fig. 22D, the partial data A\ ab, C, and cd 
are reproduced from the hard disc array 30, whereby, 

so other than the effect such as quick reproduction of the 
data recording and reproducing apparatus 1 shown in 
the second embodiment, the effect of guaranteeing the 
continuous reproduction can be obtained. 

Note, as shown in Fig. 22D, the value of the delete 

ss enable flag of the partial data recorded in the compile 
recording region is made ON and the value of the delete 
enable flag of the other partial data is made OFF. The 
reason why the value of the delete enable flag is deter- 
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mined in this way is that, even if the data recorded in the 
compile recording region is deleted, the original stock 
data will be recorded in the hard disc array 30, so will 
not be lost. 

Note that, where the data length of the partial data 
A and C is less than 15 blocks, continuous reproduction 
can be guaranteed by adding the partial data B and D 
to the partial data A and C and recording the same in 
the compile recording region and generating the repro- 
duction entry. 

Further, even if the partial data A and C and the par- 
tial data B and D are added, where the data length of 
each is less than 1 0 blocks, by further adding the partial 
data (not illustrated) before the partial data A to the par- 
tial data A and B, adding the partial data (not illustrated) 
after the partial data D to the partial data C and D, or 
continuously recording all of the partial data A to D in 
the compile recording region, continuous reproduction 
can be guaranteed. 

Further, even if nol the partial data immediately be- 
fore the current data, but part of the partial data imme- 
diately after the current data is added to the short partial 
data, the same effect can be obtained. 

The processing for recording the above explained 
short partial data in the compile recording region in ad- 
vance together with part or all of the partial data imme- 
diately before the current data will be referred to as com- 
pile processing in the third embodiment. 

Below, the content of the compile processing by the 
control system 10 in the third embodiment will be ex- 
plained in detail. 

Figure 23 is a flowchart showing the content ol the 
compile processing performed by the control system 10 
of the data recording and reproducing apparatus 1 in the 
third embodiment. 

Figure 24 is a flowchart showing the content of the 
compile processing performed by the control system 10 
of the data recording and reproducing apparatus 1 in the 
third embodiment in further detail. 

As shown in Fig. 23A, at step 602 (ST602), the ed- 
iting apparatus 50 outputs to the control system 10 the 
command containing the editing data for making the 
control system 10 receive the editing data 
(VFL_DOWNLOAD command). The control system 10 
receives this VFL_DOWNLOAD command. 

At step 604 (ST604) and step 606 (ST606), the mi- 
croprocessor circuit 102 of the control system 10 (Fig. 
2) analyzes the received editing data and record entry 
of the audio and/or video data A and B (Figs. 9B and 
9C), generates the reproduction entry (Fig. 21 C) of the 
edited data X and the file entry (Fig. 1 1 B) thereof, stores 
them in the RAM circuit 106, and further records them 
in the predetermined recording region of the hard disc 
array 30. 

At step 610 (ST610), the microprocessor circuit 102 
of the control system 1 0 performs the compile process- 
ing shown in Figs. 22B and 22C. The content of the com- 
pile processing is as shown in ST612 to ST618 shown 



in Fig. 23B. 

At step 612 (ST612) and step 614 (ST614) (ST702 
to ST708 in Fig. 24), the microprocessor circuit 102 of 
the control system 10 searches for the reproduction en- 
s try and detects the partial data with a data length not 
more than the predetermined value T (10 blocks in the 
example shown in Fig. 22), that is, the partial data which 
cannot be continuously reproduced. Where there is only 
one series of partial data having a data length not more 
to than the predetermined value T and the compile 
processing is necessary, the operational routine pro- 
ceeds to the processing of ST616, while where it is not 
necessary, the processing is ended. 

At step 616 (ST616) (ST714 in Fig. 24), the micro- 
's processor circuit 102 of the control system 10 secures 
the recording region of the recording medium of the hard 
disc array 30 necessary for the compile processing (for 
the compile recording region (Fig. 22C)). Note that, 
where the compile recording region is provided in the 
20 recording medium of the hard disc array 30 in a fixed 
manner, the processing of ST616 is unnecessary. Fur- 
ther, where the compile recording region is insufficient, 
it is necessary to further enlarge the compile recording 
region. 

2S At step 618 (ST618) (ST716 to ST714 in Fig. 24), 
the microprocessor circuit 102 of the control system 10 
continuously records part of the partial data before and 
after the partial data for which the continuous reproduc- 
tion is impossible in the compile recording region as 
30 shown in Fig. 22C and changes the data length to above 
T. Further, the microprocessor circuit 102 of the control 
system 10 prepares the reproduction entry (Fig. 22D 
anew based on the partial data after the compilation, 
stores this in the RAM circuit 106, and records this in 
35 the predetermined recording region of the recording me- 
dium of the hard disc array 30. 

Note that, the microprocessor circuit 1 02 of the con- 
trol system 1 0 manages the empty recording regions us- 
ing the free space list (Fig. 9D) and the processing for 
40 securing the recording region also for the compile re- 
cording region. 

Note that, in the flowchart shown in Fig. 24, the data 
b(k) and s(j) in the reproduction entry R(k) are defined 
as shown in Fig. 25, and the variables Z and s(k) are 
45 defined as shown in Fig. 26. 

That is, the variable Z in ST740 in Fig. 24 indicates 
the data length of the data removed from the partial data 
immediately before the short partial data for obtaining 
the data having the data length T or more in addition to 
50 the short partial data (Fig. 20B) as shown in Fig. 26A. 

Further, the numerical value s(k)-T-X at ST756 in 
Fig. 24 indicates the data length of the data removed 
from the partial data immediately after the short partial 
data so as to obtain the data having the data length T 
55 or more in addition to the short partial data (Fig. 20B) as 
shown in Fig. 26B. 

Based on the reproduction entry prepared as de- 
scribed above, by performing the processing shown in 
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Fig. 16 in the second embodiment, the data recording 
and reproducing apparatus 1 shown in the third embod- 
iment can continuously reproduce the audio and/or vid- 
eo data the same as the edited data quickly and in ad- 
dition reliably similar to the data recording and repro- s 
ducing apparatus 1 shown in the second embodiment. 

As explained above, according to the data record- 
ing and reproducing apparatus 1 shown in the third em- 
bodiment, even in a case where the audio and/or video 
data having the same content as that of the edited data io 
is reproduced by combining partial data having a variety 
of lengths, the continuity of the reproduced audio and/ 
or video data is not degraded. 

In addition, so as to realize the data recording and 
reproducing apparatus 1 shown in the third embodi- is 
ment, it is sufficient so far as the storage contents ol the 
ROM circuit 104 of the control system 10 of the data 
recording and reproducing apparatus 1 shown in the first 
embodiment and the second embodiment are changed. 
No change in terms of hardware is necessary. 20 

Note that the data recording and reproducing appa- 
ratus 1 shown in the third embodiment may be similarly 
modified as with the data recording and reproducing ap- 
paratuses 1 shown in the first embodiment and the sec- 
ond embodiment. 25 

According to the above audio and/or video data re- 
cording and reproducing apparatus and audio and/or 
video data recording and reproducing method of the 
present invention, it is possible to record a plurality of 
series of audio and/or video data to be edited in a ran- 30 
domly accessible recording medium such as a hard disc 
and MO disc, reproduce any audio and/or video data in 
accordance with the request of an outside apparatus 
such as an editing apparatus and provide the same. 

Further, the above audio and/or video data record- 35 
ing and reproducing apparatus and audio and/or video 
data recording and reproducing method are suitable for 
editing of audio and/or video data over a long period. 

Further, according to the above audio and/or video 
data recording and reproducing apparatus and audio 40 
and/or video data recording and reproducing method, 
audio and/or video data having exactly th e same content 
as that of the audio and/or video data of the result of 
editing (edited data) can be reproduced without record- 
ing audio and/or video data having the same content in 45 
the recording medium in an overlapping manner. 

Claims 

so 

1. An information data recording and reproducing ap- 
paratus comprising: 

an information data recording means for re- 
cording a plurality of series of information data 55 
in a randomly accessible recording medium; 
a first recording region generating means for 
generating first recording region data showing 
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the recording regions occupied by the plurality 
of series of information data in the recording 
medium; and 

a combination reproducing means for repro- 
ducing by combination as partial data part or all 
of the information data of the stock data record- 
ed in the recording medium, 
the combination reproducing means having 
a second recording region data generating 
means for generating second recording region 
data showing the recording regions occupied 
by the partial data to be reproduced by combi- 
nation in the recording medium based on the 
first recording region data of the stock data, and 
a partial data reproducing means for reproduc- 
ing the partial data from the recording medium 
based on the generated second recording re- 
gion data. 

2. An information data recording and reproducing ap- 
paratus as set forth in claim 1 , wherein 

the first recording region data generating 
means generates a first recording region list 
showing at least the recording regions occu- 
pied by the plurality of series of information data 
in the recording medium in the form of a linked 
list showing mutual linkage and includes this in 
the first recording region data; 
the second recording region data generating 
means of the combination reproducing means 
generates a second recording region list show- 
ing at least the recording regions occupied by 
the partial data to be reproduced by combina- 
tion in the recording medium in the form of the 
linked list based on order data showing the or- 
der for reproducing the partial data, reproduc- 
tion range data showing the range occupied by 
the partial data in the stock data, and the first 
recording region data of the stock data and in- 
cludes this in the second recording region data; 
and 

the partial data reproducing means reproduces 
the partial data from the recording regions of 
the recording medium shown by the second re- 
cording region list. 

3. An information data recording and reproducing ap- 
paratus as set forth in claim 2, wherein 

the reproduction range data showing the 
range occupied by the partial data in the stock data 
contains a reproduction start position and a repro- 
duction ending position of the partial data in the 
stock data or one of the same. 

4. An information data recording and reproducing ap- 
paratus as set forth in claim 3, wherein 
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the first recording region list generated by the 
first recording region data generating means 
and the second recording region list generated 
by the second recording region data generating 
means further contain identification flags and $ 
adopt mutually the same structure of data; 
the first recording region data generating 
means sets the identification flag of the first re- 
cording region list to a first value; 
the second recording region data generating io 
means of the combination reproducing means 
sets the identification flag of the second record- 
ing region list to a second value; and 
said apparatus further comprises a recording 
region releasing means for releasing the re- is 
cording regions of the recording medium shown 
by the first recording region list and deleting the 
first recording region list only in a case where 
the value of the identification data is the first val- 
ue when receiving a request lor releasing the 20 
recording regions of the recording medium 
shown by the first recording region list and the 
second recording region list. 

5. An information recording and reproducing appara- 25 
tus as set forth in claim 1 to claim 4, wherein 

the plurality of series of information data com- 
prises a plurality of audio and/or video data. 

6. A method of recording and reproducing information 30 
data comprising steps of 

recording a plurality of series of information da- 
ta in a randomly accessible recording medium; 
generating a recording region list showing the 35 
recording regions occupied by the partial data 
to be reproduced by combination in the record- 
ing medium in the form of a linked list when re- 
producing by combination as partial data part 
or all of the information data of the stock data 40 
recorded in the recording medium; and 
reproducing the partial data from the recording 
regions of the recording medium shown by the 
generated recording region list. 

45 

7. An information data recording and reproducing ap- 
paratus, comprising: 

a first information data recording means for re- 
cording a plurality of series of information data & o 
in a randomly accessible recording medium; 
a first recording region generating means for 
generating a first recording region data indicat- 
ing the recording regions occupied by the plu- 
rality of series of information data in the record- 55 
ing medium 

a combination reproducing means for repro- 
ducing data by combining as partial data part 



or all of the information data serving as the 
stock data recorded in the recording medium: 
and 

a second information data recording means for 
continuously recording short partial data having 
a data length not more than a predetermined 
data length and a predetermined part of the par- 
tial data reproduced before and after the short 
partial data in a predetermined recording region 
of the recording medium where the data length 
of the partial data is not more than the prede- 
termined data length, 

the combination reproducing means having 
a second information data recording means for 
continuously recording short partial data having 
a data length not more than a predetermined 
data length and a predetermined part of the par- 
tial data reproduced before and after the short 
partial data in a predetermined recording region 
of the recording medium where the data length 
of the partial data is not more than the prede- 
termined data length, 

the combination reproducing means having 
a second recording region data generating 
means for generating second recording region 
data indicating the recording regions occupied 
in the recording medium by the partial data re- 
produced by combination and the predeter- 
mined part of the unit data and the short partial 
data recorded in the predetermined recording 
region of the recording medium based on the 
first recording region data of the stock data and 
a partial data reproducing means for reproduc- 
ing the partial data from the recording medium 
based on the generated second recording re- 
gion data. 

8. An information data recording and reproducing ap- 
paratus as set lorth in claim 7, wherein 

the plurality of series of information data com- 
prises a plurality of series of audio and/or video da- 
ta. 

9. An information data recording and reproducing 
method comprising the steps of: 

recording a plurality of series of information da- 
ta in a randomly accessible recording medium; 
continuously recording short partial data having 
a data length not more than a predetermined 
data length and a predetermined part of the par- 
tial data reproduced before and after the short 
partial data in a predetermined recording region 
of the recording medium where the data length 
of the partial data is not more than the prede- 
termined data length when reproducing data by 
combining as partial data part or.all of the infor- 
mation data serving as the stock data recorded 
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in the recording medium; 

generating a recording region list for indicating 
the recording regions occupied by the partial 
data reproduced in combination and the prede- 
termined part of the partial data recorded in the s 
predetermined recording region of the record- 
ing medium and the short partial data in the re- 
cording medium by a linked list format; and 
reproducing the partial data from the recording 
regions of the recording medium indicated by 10 
the generated recording region list. 
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FIG. 10A 
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